40-4158  587 


N4110NU  PROGRAM  FOR  INSPECT  ION  OF  NON'FEDERAl  04NS  1  / *L> 

HARRIS  PONO  0»  IRI  O..IUI  CORPS  OF  ENOINEERS  N41THUI 
NR  NEN  ENOIRNO  OIV  FEB  7« 


uncussif  ieo 


F/0  11/13 


HI 


I  I  *• 


PROVIDENCE  RIVER  BASIN 
WOONSOCKET,  RHODE  ISLAND 

HARRIS  POND  DAM 
RI  03901 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DTIC 

r  ‘-ECTEI 


JULl  7  886 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION  ,  CORPS  OF  ENGINEERS 
WALTHAM  ,  MASS.  02164 

j  T^STRIBUTION  statement  a 

j  Approved  lor  public  release] 

■ _ Distribution  Unlimited 

Q  K  6  9  8  CO 

FEBRUARY  ,  1979  50  v 


i 


IINP.I  ASST F-T ED. 


SECURITY  CLASSIFICATION  OF  This  PACE  (Whfi  Omlm  tnlmttd) 


|  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

I.  REPORT  NUMBER 

Z.  GOVT  ACCESSION  NO. 

1.  RECIPIENT'S  CATALOG  NUMBER 

RI  03901 

«  TITLE  end  Submit) 

ft.  TYPE  OP  REPORT  *  PERIOD  COVCREO 

Harris  Pond  Dam 

INSPECTION  REPORT 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 
nAMS 

S.  PERFORMING  ORG.  REPORT  NUMBER 

?.  AuTMOHf-J 

S.  CONTRACT  OR  ORANT  NUMBERftJ 

U.S.  ARMY  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION 

s.  performing  ORGANIZATION  name  and  address 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  •  FORK  UNIT  NUMBERS 

■  1.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

12.  report  oats 

February  1979 

NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPELO  ROAD,  WALTHAM,  MA.  02254 

IS.  NUMBER  OF  PAGES 

84 

1*.  MONITORING  AGENCY  NAME  A  AOORESVII  dlllaranl  Iram  CaRMlIinC  OlHta) 

IS.  SECURITY  CLASS,  (ml  thla  import) 

UNCLASSIFIED 

ISA.  DECL  ASSI  FI  CATION/ DOWN  GRADING 
SCHEDULE 

It  OlSTRIOuTION  *T  ATEMCNT  (at  hi*  RaparlJ 


APPROVAL  FOR  PUBLIC  RELtASE:  DISTRIBUTION  UNLIMITED 


IT.  DISTRIBUTION  ST  ATCMCNT  (al  At  attMal  aaiiaaad  lit  INN  It,  II  C/NniiI  tram  *M>FJ 


It.  SUPPLEMENTARY  NOTES 

Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 

however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  of 

I  Non-Federal  Dams;  use  cover  date  for  date  of  report. 

IS.  KEY  BOROS  fCpiumi,  an  wntm  II  maaaaaa it  AN  WMlIiy  *r  MfcA  «•*•») 

DAMS,  INSPECTION,  DAM  SAFETY, 

Providence  River  Basin 
Woonsocket,  Rhode  Island 
Mill  River 

10.  ABSTRACT  (C miMm  an  ittNM  tip*  II  MMMPT  ARC  IBarII IF  *T  Nn»  rj 

-  rI2i 

"  y  7XS  dam  is  a  zoned  earth  embankment  about  1200  ft.  long  with  a  maximum  height 
of  about  AO  ft.  The  dam  is  intermediate  in  size  with  a  high  hazard  potential. 
Because  of  this  the  test  flood  is  the  full  PMF.  Both  the  dam  and  its  ap- 
urtenant  structures  are  judged  to  be  in  generally  good  condition. There  are 
various  remedial  measures  which  must  be  undertaken  by  the  owner.  \  " 


00  ,'SIn  1473  coition  op  «  nov  •*  it  obsolete 


REPLY  TO 
ATTENTION  OF: 


NEDED 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


SEP  2  4  1979 


Honorable  J.  Joseph  Garrahy 
Governor  of  the  State  of  Rhode  Island 
and  Providence  Plantations 
State  House 

Providence,  Rhode  Island  02903 


Dear  Governor  Garrahy: 

I  am  forwarding  to  you  a  copy  of  the  Harris  Pond  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Management,  the  cooperating  agency  for  the  State  of  Rhode 
Island.  In  addition,  a  copy  of  the  report  has  also  been  furnished  the 
owner.  City  of  Woonsocket,  Rhode  Island. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Management  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely, 

WK  )lcbJjL, 

MAX  B.  SCHEIDER  7 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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Stream: 

Date  of  Inspection: 


RI  03901 
Harris  Pond  Dam 
Woonsocket 

Providence  County  Rhode  Island 
Mill  River 
27  September  1978 


BRIEF  ASSESSMENT 

Harris  Pond  Dam  is  a  zoned  earth  embankment  about  1,200  ft.  long,  with 
a  maximum  height  of  about  40  ft.  A  low  auxiliary  dike  about  300  ft. 
long  is  constructed  across  the  right  abutment.  The  present  dam  was  re¬ 
constructed  in  1969,  incorporating  the  remains  of  a  nineteenth  century 
dam  which  was  breached  in  1955.  The  dam  is  operated  as  a  water  supply 
facility  for  the  City  of  Woonsocket. 

The  spillway  has  a  150  ft.  long  ungated  ogee  crest  which  discharges 
into  a  stepped  chute  and  stilling  pool.  Stored  water  is  released  to 
a  pumping  station  via  a  20  in.  dia.  pipe  from  a  wet  well  shaft,  and 
a  36  in.  dia.  outlet  pipe  discharges  into  a  downstream  channel. 

Maximum  storage  capacity  of  the  reservoir  to  top  of  dam  is  about 
2,850  acre-ft.  and  the  drainage  area  is  32.5  square  miles.  The 
reservoir  is  about  1.85  miles  long  with  a  surface  of  100  acres  at 
spillway  crest  elevation.  Based  on  both  height  and  capacity 
criteria,  the  dam  is  classified  as  intermediate  in  size.  Because 
of  the  threat  to  life  and  property  which  would  result  from  the  dam 
being  breached,  particularly  in  the  Social  area  of  Woonsocket,  it  has 
been  classified  as  having  a  high  hazard  potential.  Based  on 
intermediate  size  and  high  hazard,  the  test  flood  is  the  full  PMF. 

Some  seepage  was  observed  along  the  downstream  toe  of  the  dam,  and 
there  is  some  minor  erosion  of  the  upstream  slope.  Brush  and  light 
tree  growth  are  established  in  the  outlet  channel,  and  there  is  also 
some  light  brush  on  the  upstream  slope.  One  of  the  outlet  control 
valves  is  inoperable.  Both  the  dam  and  its  appurtenant  structures 
are  judged  to  be  in  generally  good  condition. 


The  test  flood  inflow  is  17,500  cfs.,  while  the  test  flood  outflow  is 
17,200  cfs.  The  test  flood  surcharge  elevation  of  175.9  would  overtop 
the  lowest  point  of  the  sloping  dike  by  3.7  ft.,  with  2,900  cfs.  of 
the  outflow  being  discharged  over  the  dike  and  14,400  cfs.  being 
released  through  the  spillway.  A  0.5  PMF  event  would  also  overtop 
the  dike  by  a  maximum  of  1.3  ft.  The  spillway  chute  walls  would  be 
completely  overtopped  by  the  test  flood  outflow  and  partially 
overtopped  by  a  0.5  PMF  outflow.  The  spillway  would  pass  about 
32  percent  of  test  flood  without  overtopping  the  dike. 

Within  one  year  after  receipt  of  this  Phase  I  Inspection  Report,  the 
owner,  the  City  of  Woonsocket,  should  retain  the  services  of  a  regis¬ 
tered  professional  engineer  to  make  further  hydrologic  and  hydraulic 
evaluations,  and  should  implement  the  results.  These  investigations 
should  cover  the  potential  overtopping  of  the  dike  and  right 
abutment,  whether  the  dike  should  be  raised,  and  the  spillway  flow 
conditions  below  the  crest  and  through  the  chute. 

The  owner  should  also  implement  the  following  measures:  (1)  repair 
minor  erosion  and  restore  displaced  riprap  on  the  upstream  slope;  (2) 
control  growth  on  the  upstream  slope  and  in  the  outlet  channel;  (3) 
monitor  seepage  and  toe  drain  discharges  monthly  during  periods  of 
high  reservoir  level;  (4)  repair  the  unserviceable  24  in.  dia.  outlet 
valve;  (5)  develop  a  formal  surveillance  and  warning  plan;  and  (6) 
institute  procedures  for  a  biennial  periodic  technical  inspection. 
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I  This  Phase  I  Inspection  Report  on  Harris  Pond  Dam 

has  been  reviewed  by  the  undersigned  Review  Board  members .  In  our 
i  opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
.  consistent  with  the  Recomended  Guidelines  for  Safety  Inspection  of 
Dans,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEFS  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


'JOE  B.  FRYAR  ' 

Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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PHASE  I  INSPECTION  REPORT 
HARRIS  POND  DAM  RI  03901 
SECTION  1  -  PROJECT  INFORMATION 


1 . 1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region. 

Louis  Berger  &  Associates,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected 
dams  in  the  State  of  Rhode  Island.  Authorization  and  notice 
to  proceed  was  issued  to  Louis  Berger  &  Associates,  Inc. 
under  a  letter  of  24  August  1978  from  Ralph  T.  Garver, 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-78-C-0371 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

1.  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

2.  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 

1 . 2  Description  of  Project 
a.  Location 

Harris  Pond  Dam  is  located  on  Mill  River  at  the 
Massachusetts-Rhode  Island  state  boundary.  The  main 
dam  is  in  the  City  of  Woonsocket,  Providence 
County,  Rhode  Island,  although  part  of  the  downstream 
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The  profile  along  Che  crest  of  the  dam  and  dike  is  not 
horizontal,  but  ramped  each  way  from  the  spillway 
to  the  dam  abutments.  This  profile  is  delineated 
on  Figure  1,  Sheet  D-l,  Appendix  D,  and  on  the 
drawings  in  Appendix  B.  The  crest  of  the  dam 
varies  from  elevation  180.3  to  177.3,  and  the  crest 
of  the  dike  varies  from  elevation  177.3  to  172.2,  the 
lowest  point  being  at  the  right  abutment.  The  minimum 
freeboard  above  normal  storage  for  the  main  dam 
embankment  is  9.8  ft. 

The  typical  reconstructed  cross  section  in  the  area 
encompassing  the  original  dam  has  a  2%  horizontal  to 
1  vertical  upstream  slope  and  a  2  to  1  downstream 
slope.  The  upstream  slope  basically  consists 
of  a  sloping  impervious  earthfill  blanket 
placed  against  the  pre-existing  earth  dam, 
which  is  covered  with  a  12  in.  layer  of  bank 
run  gravel  and  a  6  in .  layer  of  screened  gravel. 

These  layers  are  in  turn  overlain  by  an  18  in. 
thick  riprap  over  the  entire  upstream  slope. 

The  downstream  slope  consists  of  a  pervious 
earthfill  and  the  crest  width  is  35  ft.  A 
stone  gutter  was  incorporated  along  the  toe 
of  the  downstream  slope.  A  drain  blanket  and 
a  toe  drain  collector  system  were  installed 
at  the  toe  of  the  downstream  slope  as  shown 
on  the  contract  drawings.  The  typical  dam 
section  in  the  east  abutment  breached  area  is 
a  continuation  of  the  typical  embankment 
section  previously  described,  except  that  a 
random  pervious  fill  material  was  used  to  fill 
the  breached  gap. 

A  cut-off  trench  was  provided  beneath  the  im¬ 
pervious  zone  along  the  toe  of  the  upstream  slope 
of  the  embankment.  This  cut-off  trench  was 
extended  either  to  bedrock  or  to  a  maximum 
depth  of  approximately  10  ft.  for  the  entire 
length  of  the  dam.  The  dike  from  the  right  end 
of  the  dam  apparently  had  no  cut-off.  Where 
the  cut-off  trench  did  not  contact  rock,  a  con¬ 
siderable  thickness  of  natural  granular  soil 
overlies  the  rock.  Seepage  from  the  reservoir 
would,  therefore,  be  expected  to  go  through 
this  layer.  Analytical  studies  were  made  in 
1968  by  the  dam  designer  and  seepage  was 
predicted  through  this  area.  A  toe  drainage 
system  was  incorporated  to  intercept  this  seepage. 
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2.  Spillway 


The  spillway  is  located  on  the  knoll  between 
the  main  embankment  to  the  right  and  the  refilled 
breach  gap  to  the  left.  The  spillway  channel  is 
directed  along  the  downstream  face  of  the  knoll , 
its  centerline  making  an  angle  of  about  69  degrees 
with  the  axis  of  the  dam.  The  spillway  has 
a  150  ft.  long  ungated  ogee  crest  converging  to 
a  90  ft.  wide,  three-stepped  rectangular 
concrete -lined  chute,  and  then  to  a  trapezoidal 
riprap-lined  stilling  pool.  The  ogee  crest  is 
at  elevation  167.5;  the  floor  of  the  riprapped 
basin  is  at  elevation  132.  The  total  length  of 
the  concrete  chute  is  about  250  ft.  The  spillway 
was  designed  for  a  normal  capacity  of  8,500  cfs. 
at  a  surcharge  head  of  about  6  ft.,  which  is  1.3  ft. 
higher  than  the  low  point  on  the  dike.  The  spillway 
capacity  when  the  dike  would  start  to  be  overtopped 
is  5,500  cfs. 

The  spillway  ogee  crest  structure,  chute 
walls  and  floor  slabs  were  placed  on  natural 
ground, with  a  gravel  blanket  and  open-jointed 
vitrified  pipe  underdrainage  system. 

3.  Outlets 

Outlet  pipes  at  three  selective  levels  are  provided 
for  releasing  stored  waters  from  the  reservoir. 

Two  16  in.  dia.  cast  iron  inlet  pipes,  at 
elevations  160.5  and  153.0,  lead  into  a  wet  well 
shaft  where  inflows  are  controlled  by  butterfly 
valves.  A  20  in.  dia.  pipeline  conveys  these 
flows  from  the  shaft  to  a  pumping  station 
situated  to  the  right  of  the  spillway.  A 
36  in.  dia.  low-level  outlet  pipe  at  elevation  144.5 
leads  from  the  reservoir  to  empty  into  a  downstream 
channel,  with  control  regulated  by  two  24  in.  dia. 
butterfly  valves  located  in  the  wet  well  shaft. 

c.  Size  Classification 

Harris  Pond  Dam  varies  between  38  ft.  and  41  ft.  in 
height  above  downstream  river  level,  and  impounds  a 
normal  storage  of  about  1,050  acre-ft.  to  spillway 
crest  level  and  a  maximum  of  about  2,850  acre-ft.  to 
top  of  dam.  In  accordance  with  the  size  and  capacity 
criteria  given  in  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  project  falls  into  the 
intermediate  category  for  both  criteria  and  therefore 
is  classified  accordingly. 
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Hazard  Classification 
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A  breach  failure  of  Harris  Pond  Dam  would  release 
water  down  the  Mill  River's  rechannelized  channel 
and  through  the  flood  control  conduit  constructed 
under  the  Social  area  of  Woonsocket.  The  Mill  River 
flood  control  conduit  was  designed  for  a  discharge  of 
8,500  cfs, above  which  the  inlet  walls  and  dikes 
above  the  conduit  entrance  would  be  overtopped. 

Such  overtopping  would  flood  out  the  entire  Social 
area  behind  the  confining  floodwall  along  the 
Blackstone  River,  causing  extensive  property  damage 
and  possible  loss  of  life.  In  view  of  this,  the 
dam  has  been  classified  as  having  a  high  hazard 
potential  in  accordance  with  the  Recommended  Guidelines 
for  the  Safety  Inspection  of  Dams. 

e.  Ownership 

Harris  Pond  Dam  is  owned  by  the  City  of  Woonsocket, 

Rhode  Island. 

f.  Operator 

Makram  H.  Megalli,  P.  E. 

Director  of  Public  Works 
City  Hall 
169  Main  Street 
Woonsocket,  RI  02895 

Hedley  V.  Patterson 
Division  Engineer 

Russell  S.  Horne 

Wat  ’r  &  Sewer  Superintendent 

Telephone:  (401)  762-6400 

g.  Purpose  of  Dam 

Harris  Pond  is  operated  in  conjunction  with  other 
facilities  for  water  supply  for  the  City  of  Woonsocket. 

h.  Design  and  Construction  History 

The  present  dam  was  constructed  in  1968-69  on  the  site 
of  a  nineteenth  century  earth  dam  which  was  breached 
on  19  August  1955,  during  hurricane  "Diane".  The 
breach  was  about  100  ft,  wide  and  included  the  spillway. 
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According  to  a  report  dated  August  23,  1955 
(Appendix  B),  the  failure  of  the  Spindleville  Dam 
near  Hopedale,  Massachusetts,  about  7  miles 
upstream,  apparently  began  a  chain  reaction  of  dam 
failures  down  the  Mill  River. 

No  information  has  been  recovered  about  the  design 
and  construction  of  the  original  dam  in  the 
nineteenth  century.  The  files  of  the  RI  Department 
of  Environmental  Management  show  that  in  the  1930 's 
the  dam  was  owned  by  Woonsocket  Rayon  Co.  and  in  the 
1940's  by  Synthetic  Yarns,  Inc. 

After  the  1955  dam  failure,  the  City  of  Woonsocket 
acquired  the  water  rights  from  the  previous  owners. 

The  present  dam  was  designed  by  Metcalf  &  Eddy, 
Engineers  (now  Metcalf  &  Eddy,  Inc.,  50  Staniford  St., 
Boston,  MA  02114)  for  the  city,  and  reconstruction 
incorporated  the  original  earth  dam  into  the  new 
embankment.  The  normal  reservoir  level,  however,  is 
now  2  ft.  lower  than  that  maintained  by  the  old 
spillway . 

i.  Normal  Operational  Procedure 

There  are  no  written  operating  procedures.  According 
to  Public  Works  Department  personnel,  Harris  Pond  is 
only  utilized  occasionally  as  a  source  of  water.  The 
pumps  are  tested  once  a  year.  If  the  water  level 
falls  below  normal,  the  6  in.  dia.  bypass  valve  is 
opened  to  provide  some  downstream  flow. 

1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  above  the  Harris  Pond  Reservoir 
covers  about  32.5  square  miles,  being  about  14  miles 
long  and  an  average  of  2.3  miles  wide.  The  area 
measures  3.8  miles  at  its  widest  point.  Upstream 
from  Harris  Pond  on  the  Mill  River  or  its  tributaries  are 
the  following  impoundments:  Forge  Pond  immediately 
upstream  with  a  surface  area  of  16  acres  at  elevation 
177;  Lake  Hiawatha  about  1  mile  upstream  on  Quick  Stream 
with  a  surface  area  of  60  acres  at  elevation  229; 
Spindleville  Pond  about  6  miles  upstream  with  a  surface 
area  of  12  acres  at  elevation  235;  Hopedale  Pond  about 
7h  miles  upstream  with  a  surface  area  of  92  acres  at 
elevation  274;  Fiske  Millpond  about  10*5  miles  upstream 
with  a  surface  area  of  16  acres  at  elevation  295; 
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and  North  Pond  about  124  miles  upstream  with  surface 
area  of  232  acres  at  elevation  348.  A  sketch  of  the 
area  showing  the  location  of  the  pondages  and  streams 
is  shown  on  Sheet  D-2,  Appendix  D. 

The  topography  of  the  drainage  area  is 
mainly  rolling  hills,  being  generally 
wooded  with  occasional  small  swampy  areas  along  the 
main  stream  course.  The  rim  of  the  basin  rises  to 
an  average  of  about  200  ft.  above  the  stream  valley, 
with  individual  hills  rising  to  as  much  as  300  ft. 
above  the  valley  floor.  The  watercourse  upstream 
above  Harris  Pond  Reservoir  measures  about  15.7  miles, 
with  an  average  slope  of  about  13  ft.  per  mile. 

Except  in  the  towns  of  Hopedale  and  Spindleville  and 
in  the  areas  surrounding  North  Pond,  the  area  is 
sparsely  developed,  with  residences  scattered 
along  the  network  of  secondary  roads  in  the  area. 

b.  Discharge  at  Damsite 

1.  Outlet  Works  Conduit 

The  36  in.  dia.  low-level  outlet  pipe  can  release 
about  125  cfs  with  reservoir  at  spillway  crest 
level  elevation  167.5.  An  average  of  about 
80  cfs  can  be  released  through  the  range  of 
reservoir  levels  from  elevation  146  to  167.5. 

A  discharge  curve  is  shown  on  Sheet  D-3,  Appendix  D. 

2.  Maximum  Known  Flood  at  Damsite 

The  maximum  known  flood  at  Harris  Pond  Dam 
occurred  during  the  August  1955  storm,  caused 
by  a  record  rainfall  amplified  by  the  failure  of 
the  Spindleville  Dam  upstream.  It  was  estimated 
chat  the  flood  inflow  peaked  at  about  3,400  cfs 
and  that  the  flow  increased  below  the  dam  after 
che  failure  of  the  spillway  and  subsequent 
breaching . 

3.  Spillway  Capacity  at  Top  of  Dam 

The  spillway  was  designed  to  pass  about  8,500  cfs  at  a  6  ft. 
reservoir  surcharge,  to  elevation  173.5.  However,  the  low 
point  on  the  dike  is  at  elevation  172.2,  so  that  at  the  start 
of  an  overtopping  the  spillway  capacity  is  5,500  cfs.  If  the 
dike  was  raised  to  the  elevation  of  the  low  point  of  the  dam 
(177.3),  the  spillway  capacity  is  computed  to  be  about 
18,500  cfs  for  this  surcharge  elevation.  A  spillway  dis¬ 
charge  curve  is  shown  on  Fig.  2,  Sheet  D-4,  and  computations 
are  shown  on  Sheet  D-5,  Appendix  D. 
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4.  Spillway  Capacity  at  Test  Flood  Elevation 


The  spillway  capacity  at  test  flood  elevation  is 
computed  to  be  about  14,400  cfs  at  reservoir  surcharge 
elevation  175.9. 

5.  Total  Project  Discharge  at  Test  Flood  Elevation 

In  addition  to  the  spillway  discharge,  about  2,900  cfs 
would  be  discharged  over  the  end  of  the  dike  at  the 
right  abutment,  giving  a  total  project  discharge  at 
test  flood  elevation  of  about  17,200  cfs  at  reservoir 
surcharge  elevation  175.9. 

c.  Elevation  (ft.  above  MSL) 

1.  Streambed  at  centerline  of  dam  -  139.5 

2.  Maximum  tailwater  for  8,500  cfs  -  Not  calculated 

3.  Upstream  portal  invert,  diversion  conduit  -  144.5 

4.  Recreation  pool  -  Not  applicable 

5.  Full  flood  control  pool  -  Not  applicable 

6.  Spillway  crest  -  167.5 

7.  Design  surcharge  -  173.5 

8.  Top  of  dam  -  177.3  to  180.3 

9.  Top  of  dike  -  172.2  to  177.3 

10.  Test  flood  design  surcharge  -  175.9 

d.  Reservoir 

1.  Length  of  maximum  pool  -  2.04  miles 

2.  Length  of  recreation  pool  -  Not  applicable 

3.  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-feet) 

1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  pool  El  167.5  -  1,050 

4.  Top  of  dam  El  177.3  -  2,850 

5.  Top  of  dike  El  172.2  -  1,750 

6.  Test  flood  pool  El  175.9  -  2,500 

f.  Reservoir  Surface  (acres) 

1.  Recreation  pool  -  Not  applicable 

2.  Flood  control  pool  -  Not  applicable 

3.  Spillway  crest  -  100 

4.  Test  flood  pool  -  238 

5.  Top  of  dam  -  258 
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g.  Dam 

1.  Type  -  Zoned  earth  embankment 

2.  Length  -  1,018  ft. 

3.  Height  -  Variable,  38  ft.  to  41  ft. 

4.  Top  width  -  Variable  width  on  right  abutment  bench. 

35  ft.  right  of  spillway  to  right  abutment 
bench.  20  ft.  left  of  spillway. 

5.  Side  slopes  -  24  to  1  upstream;  2  to  1  downstream 

6.  Zoning  -  Original  dam:  Impervious  upstream  and  central 

zone,  pervious  downstream  facing. 

New  dam  at  breached  section  -  Impervious 
upstream  zone,  random  pervious  central 
core,  pervious  downstream  zone. 

7.  Impervious  core  -  Original  dam:  Impervious  upstream 

and  central  zone 
New  dam  at  breached  section: 

Impervious  upstream  zone 

8.  Cut-off  -  Cut-off  trench  at  upscream  toe,  backfilled 

with  impervious  fill.  Trench  depth  to 
bedrock  or  maximum  of  10  ft.  in  earth. 

9.  Grout  curtain  -  None 

10.  Other  -  18  in.  riprap  on  filter  bedding  on  upstream  face. 
Sodded  downstream  face. 

Right  (West)  Abutment  Dike 

1.  Type  -  Random  pervious  fill  with  upstream  impervious 

blanket  underlying  riprap  facing. 

2.  Length  -  180  ft. 

3.  Height  -  14  ft.  maximum 

4.  Top  width  -  10  ft. 

5.  Side  slopes  -  24  to  1  upstream;  2  to  1  downstream 

6.  Zoning  -  Impervious  upstream  zone  tied  into  upstream 

cut-off  trench,  random  pervious  central  zone, 
pervious  downstream  zone. 

7.  Impervious  core  -  Impervious  upstream  zone 

3.  Cut-off  -  5  ft.  deep  cut-off  trench  at  upstream  toe, 

backfilled  with  impervious  material. 

9.  Grout  curtain  -  None. 

10.  Others  -  18  in.  riprap  on  filter  bedding  on  upstream  face. 
Sodded  downstream  face. 

h.  Diversion  and  Regulating  Tunnel  -  None 
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i.  Spillway 

1.  Type  -  Ungated  stepped-chute  with  riprapped  trapezoidal 

stilling  basin 

2.  Length  of  weir  -  150  ft. 

3.  Crest  elevation  -  167.5  ft. 

Gates  -  None 

5.  Upstream  channel  -  150  ft.  wide  channel,  100  ft.  long 

from  reservoir  to  ogee  overflow. 

6.  Downstream  channel  -  Converging  chute  from  150  ft.  width 

to  90  ft.  width  in  60  ft.  length. 

90  ft.  wide  rectangular  concrete 
chute  177  ft.  long,  stepped  with 
6  ft.,  8  ft.  and  16  ft.  vertical 
drops . 

7.  General  -  Spillway  flows  directed  into  channelized  river 

section  through  Social  area  of  Woonsocket. 

j.  Regulating  Outlets 

1.  Invert  -  144.5 

2.  Size  -  36  in.  dia. 

3.  Description  -  Concrete  pipe  conduit 

4.  Control  Mechanism  -  24  in.  dia.  butterfly  valves 

5.  Other  -  Two  16  in.  dia.  cast  iron  inlet  pipes  at 

elevations  160.5  and  153.0  lead  into  a 
wet  well  shaft  where  inflows  are  controlled 
by  butterfly  valves.  A  20  in.  dia.  pipeline 
conveys  these  flows  to  a  pumping  station. 

There  is  a  6  in.  dia.  bypass  valve  on  a  tee 
in  the  20  in.  dia.  pipe. 
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SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design 

No  data  on  the  design  of  the  original  nineteenth  century 
dam  has  been  recovered  and  probably  none  exists.  The 
1968-69  rehabilitation  of  the  remains  of  the  original  dam 
was  designed  by  Metcalf  &  Eddy,  Engineers  (now  Metcalf  & 
Eddy,  Inc.)  of  Boston,  Massachusetts.  Copies  of  drawings 
which  are  pertinent  to  considerations  of  dam  safety  are 
included  in  Appendix  B.  Design  data  is  available  on 
microfilm  at  the  library  of  Metcalf  &  Eddy  at  50  Staniford 
Street,  Boston,  where  it  has  been  reviewed  by  the  inspection 
team. 

2.2  Construction 


No  information  relating  to  construction  of  the  original 
dam  has  been  found.  The  reconstructed  dam  was  built  in 
1968-69  by  contract  under  the  supervision  of  the  design 
engineers,  but  no  construction  records  have  been  located. 

2.3  Operation 

The  dam  and  reservoir  are  operated  by  personnel  of  the  City 
of  Woonsocket  Department  of  Public  Works,  in  conjunction 
with  other  water  storage  facilities  in  the  city's  v;ater 
supply  system.  According  to  the  Division  Engineer,  Harris 
Pond  has  only  been  utilized  as  a  source  of  water  occasionally 
for  short  periods  since  the  dam  was  reconstructed.  The 
6  in.  dia.  bypass  valve  is  opened  when  the  reservoir  storage 
level  falls  below  normal  and  there  is  no  discharge  over  the 
spillway.  The  pumps  are  tested  annually. 

2 . 4  Eva 1 uation 


a.  Availability 

The  plans,  specifications,  boring  logs  and  microfilm  file 
of  engineering  data  in  the  design  engineer's  library, 
supplemented  by  the  visual  observations  of  the  inspection 
team,  form  the  basis  for  the  information  presented  in 
this  report. 
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b.  Adequacy 


The  lack  of  in-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance  history 
and  sound  engineering  judgment. 


c.  Validity 

The  validity  of  the  engineering  data  acquired  covering 
the  dam  and  spillway  structure  is  considered  acceptable 
and  is  not  challenged. 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 

a.  General 

The  visual  inspection  of  Harris  Pond  Dam  took  place  on 
27  September  1978.  At  that  time  the  reservoir  was  about 
at  normal  storage  level,  with  a  small  discharge  over  the 
spillway  crest.  Both  the  dam  and  the  supplementary  dike 
at  the  right  abutment  were  judged  to  be  in  good  condition. 
There  was  no  evidence  of  any  major  maintenance  problems, 
but  several  minor  items  require  attention  (see  Section  7.3). 

b.  Dam 

The  profile  of  the  crest  of  the  dam  is  not  horizontal, 
but  slopes  each  way  from  the  spillway.  The  original 
design  drawings  show  the  dam  c rest  as  level  at  elevation 
177.3.  Record  drawings,  however,  show  that  the  top  of 
the  dam  is  at  elevation  180.3  at  the  abutments  of  the 
spillway,  and  that  it  ramps  down  to  the  left  to 
elevation  177.3  about  opposite  the  outlet  control  house, 
and  to  the  right  to  elevation  177.3  at  the  right 
abutment. 

The  crest  of  the  main  embankment  to  the  right  of  the 
spillway  has  a  good  horizontal  and  vertical  alignment. 

No  cracks  were  observed  in  the  crest  pavement,  which  is 
in  good  condition.  The  alignment  of  the  crest  of  the 
dam  to  the  left  of  the  spillway  is  also  good,  while  the 
crest  pavement  is  in  generally  good  condition,  except 
for  a  transverse  crack  across  the  pavement  about  20  ft. 
to  the  left  of  the  gatehouse.  The  crack  is  about  4  in. 
wide  and  1  in.  deep. 

The  riprap  on  the  upstream  slope  of  the  dam  is  in 
excellent  condition.  There  is  some  minor  erosion  of  the 
embankment  material  at  the  intersections  of  both  spillway 
training  walls,  where  it  appears  that  some  of  the  rock 
riprap  was  removed  by  vandals  (Appendix  C,  Photo  No.  1). 

The  downstream  slope  of  the  dam  is  in  excellent  condition, 
with  no  evidence  of  bulges  or  movement  (Appendix  C, 

Photo  No.  3).  The  downstream  toe  of  the  dam  to  the  right 
of  the  spillway  has  a  cobblestone  facing  for  the  bottom 
3  ft.,  measured  along  the  slope.  These  are  rounded  stones 
roughly  6  in.  to  10  in.  in  diameter.  The  area  immediately 
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below  Che  Coe  of  Che  dam  for  a  widch  of  300  fc.  is 
essencially  flac,  and  Che  ground  is  wee  where  Che 
cobblesCone  armor  incerseecs  Che  nacural  ground. 

However,  no  major  springs  or  seeps  in  che  embankmenc 
were  observed.  The  seepage  which  is  evidenC  collecCs 
Coward  che  righc  abuCmenc  along  che  incerseccion  of 
Che  embankmenc  and  nacural  ground.  An  8  in.  dia.  Coe 
drain  oudec  pipe  emerges  from  Che  Coe  of  che  dam  near 
iCs  incerseccion  wich  Che  righc  abuCmenc;  Che  flow 
from  Chis  pipe  was  escimaced  ac  abouC  5  gpm. 

AC  che  coe  of  Che  dam  near  che  lefc  abuCmenc,  a  small 
seep  was  noCed  on  Che  downscream  slope  iramediaCelv  co 
Che  lefc  of  Che  36  in.  conduic  concrece  oudec  sCrucCure. 
This  seepage  was  escimaced  Co  be  of  che  order  of  1  gpm. 

The  36  in.  oudec  pipe  was  noc  discharging  ac  che  cime 
and  was  dry.  Along  che  downscream  Coe  of  che  dam,  beeween 
Che  oudec  sCruccure  and  Che  spillway  channel,  che 
ground  showed  seeps  CoCaling  an  escimaced  20  co  30  gpm. 

Some  surface  drainage  from  che  housing  projecC,  loeaced 
downscream  from  che  lefc  abuCmenc  coe,  also  drains  inCo 
Che  oudec  channel,  and  some  of  Che  evidenC  flow  may 
originace  from  chis  source  as  well  as  from  che  seeps. 

Considering  Che  dam  in  iCs  encirecv,  no  major  localized 
seeps  were  noCed.  Seepage  flow  was  clear  and  was  noc 
carrying  solids. 

The  Cop  of  Che  righc  abuCmenc  dike  slopes  from  elevacion 
177.2  ac  Che  end  of  che  dam  co  abouC  elevacion  172.1  ac 
Che  end  of  Che  dike  abouC  180  fc.  away.  The  area 
downscream  from  che  dike  has  been  filled  in  and  paved 
conciguous  wich  Che  dike,  and  is  now  used  for  a  parking 
loc  for  Che  mill  building  nearby.  In  che  evenC  of  an 
encroachmenc  on  Che  reservoir  freeboard  above  elevacion 
172,  Chis  saddle  area  would  ace  as  an  auxiliary  spillway 
for  discharging  flows  from  che  reservoir.  Any  such 
discharges  would  flow  back  inCo  Che  Mill  River 
upscream  of  Che  Mill  River  Conduic  headwall. 

Riprap  on  Che  upscream  slope  of  che  dike  and  Che  cresc 
paving  on  Che  dike  is  in  good  condicion,  excepc  for  some 
widely  spaced  shrinkage  cracks  in  che  pavemenC  (Appendix  C, 
Phoco  Ho.  4).  Trespassers  have  displaced  some  riprap 
locally  Co  form  scepping  scones  around  che  fence.  No 
seepage  was  observed  along  Chose  pares  of  Che  downscream 
coe  of  Che  dike  which  were  noc  paved  over  by  Che  parking 
loc  surfacing. 
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c.  Appurtenant  Structures 


The  spillway  is  founded  on  an  earth  knoll  with  undetermined 
overburden  depth  to  bedrock.  The  spillway  inlet  channel 
is  lined  with  a  3  ft.  thick  impervious  earth  blanket 
protected  by  a  riprap  surfacing.  The  downstream  channel 
floor  slabs  are  underlain  with  a  gravel  blanket  and  a 
sewer  pipe  drainage  system.  With  about  1  in.  of  flow 
over  the  spillway  crest  and  in  the  spillway  channel, 
no  seepage  flow  from  the  outlets  of  the  underdrainage 
system  could  be  observed  (Appendix  C,  Photo  Wo.  6). 

The  condition  of  the  concrete  at  the  spillway  bridge, 
walls  and  floor,  where  not  covered  by  flow,  appeared 
to  be  excellent  (Appendix  C,  Photo  Wo.  5).  For  higher 
spillway  flows,  the  stilling  basin  will  perform  as  a 
plunge  pool  and  some  displacement  of  the  riprap  can  be 
expected.  The  riprap  appeared  to  be  fairly  well 
distributed  and  uniformly  covering  the  basin  surface. 

The  outlet  works  control  shaft  and  gatehouse,  where  visible, 
appeared  in  excellent  condition.  Except  for  the  possible 
seepage  around  the  outside  of  the  low-level  outlet 
structure,  as  noted  previously,  the  outlet  conduit  terminal 
appeared  stable  (Appendix  C,  Photo  Wo.  7). 

d.  Reservoir  Area 
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The  banks  upstream  from  the  dam  on  both  abutments  slope 
gradually  and  appear  stable  against  sloughing  into  the 
reservoir.  The  reservoir  is  crossed  at  several  points 
by  the  Penn  Central  R.R.  and  an  abandoned  rail  bed, 
and  by  the  Farm  Street  roadway.  These  rail  and  road 
embankments  divide  the  reservoir  into  separated  pondages, 
interconnected  by  culverts  at  varying  invert  levels. 

Thus,  below  normal  storage  level,  not  all  ponds  are 
contiguous  with  the  main  reservoir.  In  the  surcharge 
storage  space,  the  levels  in  the  auxiliary  ponds  and 
in  the  main  reservoir  would  equalize. 

e.  Downstream  channel 

The  Mill  River  below  Karris  Pond  Dam  has  been  straightened 
and  channelized  for  about  0.6  miles  (Appendix  C, 

Photo  Wos.  2,  9  &  10),  after  which  it  flows  through  a 
12  ft.  high  by  42  ft.  wide  twin  barrel  conduit,  to  empty 
into  the  Blackstone  River  (Appendix  C,  Photo  Wos.  11  &  12). 
The  channelized  portion  of  the  river  valley  is  diked  above 
the  conduit  so  as  to  prevent  floods  from  overflowing  onto 
the  Social  area  of  Woonsocket.  The  tops  of  the  dikes  are 
at  about  elevation  144,  or  about  8  ft.  higher  than  the 
streambed  below  the  dam. 
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Privilege  Street  and  School  Street  bridges  cross  the 
river  channel  upstream  from  the  flood  control  conduit. 
These  bridges  would  provide  some  restrictions  to  large 
flows  down  the  Mill  River  channel.  The  major  restriction 
to  such  flows,  however,  would  be  that  of  backwater  owing 
to  the  control  capacities  through  the  flood  control 
conduit,  dictated  initially  by  the  flow  stage  in  the 
Blackstone  River  at  the  conduit  outlet. 

3.2  Evaluation 


The  visual  inspection  of  the  dam  adequately  revealed  key 
characteristics  as  they  may  relate  to  its  stability  and 
integrity,  permitting  an  assessment  to  be  made  of  those 
features  affecting  the  safety  of  the  structure.  The  Harris 
Pond  Dam  and  appurtenant  works  are  judged  to  be  in  generally 
good  condition. 


16 


/ 


( 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  Harris  Pond  Dam  is  operated  by  personnel  of  the  Woonsocket 
Department  of  Public  Works.  According  to  the  Division 
Engineer,  Harris  Pond  has  only  been  used  as  a  water  source 
occasionally  for  short  periods.  The  6  in.  dia.  bypass  valve 
is  opened  to  provide  some  downstream  flow  whenever  the 
reservoir  storage  level  falls  below  normal.  The  pumps  are 
tested  annually.  No  documented  operating  procedures  have 
been  prepared. 

4 ■ 2  Maintenance  of  Dam  and  Dike 


Maintenance  is  carried  out  as  required  by  city  personnel. 
This  consists  principally  of  the  periodic  cutting  of  brush 
and  other  growth  on  the  dam  embankment,  and  repair  of 
riprap  and  fences  damaged  by  trespassers. 

4 . 3  Maintenance  of  Operating  Facilities 

All  manually  operated  valves  are  said  to  be  serviceable  and 
inspected  regularly,  except  for  the  upstream  24  in.  dia. 
butterfly  valve,  which  is  jammed  in  the  open  position.  The 
gatehouse  is  kept  locked  and  secure,  but  attempts  have  been 
made  by  unauthorized  persons  to  break  down  the  door. 

4 . 4  Warning  System 

There  is  no  formal  warning  system  at  this  dam. 

4 . 5  Evaluation 


Operational  procedures  should  be  formalized  and  put  into 
writing.  The  level  of  effort  put  into  routine  maintenance 
requires  increasing  slightly.  Operating  facilities  should 
be  repaired  as  necessary  and  a  flood  warning  plan  should 
be  developed  and  implemented. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General 

The  drainage  area  above  Harris  Pond  covers  about 
32.5  square  miles.  On  the  basis  of  envelope  curve 
values  given  in  the  March  1978  Preliminary  Guidance 
for  Estimating  Maximum  Probable  Discharges  (NED) ,  a 
range  of  CSM  values  between  600  and  1,500  (flat  to 
rolling  terrain)  are  suggested.  If  a  CSM  value  of 
1,000  is  assumed,  the  resultant  peak  inflow  into 
Harris  Pond  is  about  33,000  cfs. 

As  noted  in  Section  1.3a,  however,  the  Mill  River  and 
tributary  streams  encompass  a  number  of  sub-areas, 
each  of  which  has  differing  configurations,  slopes, 
lag  times,  impoundments  and  runoff  characteristics. 

Since  use  of  the  guidance  curves  does  not  take  into 
acount  these  variations,  and  since  the  flood  peak  of 
the  hydrograph  is  an  important  consideration  in  this 
case,  it  was  decided  to  analyze  the  drainage  basin  by 
sub-areas.  In  this  way  the  different  runoff  influences 
and  retardations  caused  by  the  various  reservoir  impound¬ 
ments,  and  the  spillway  outflow  characteristics  at  these 
installations,  are  taken  into  consideration. 

In  1960,  prior  to  the  reconstruction  of  Harris  Pond  Dam, 
the  New  England  Division,  Corps  of  Engineers,  designed 
and  constructed  the  Mill  River  flood  control  conduit 
below  the  dam.  The  design  capacity  of  this  conduit  is 
indicated  as  being  8,500  cfs,  equivalent  to  262  CSM 
(not  considering  inflows  from  Peters  River). 

The  rehabilitation  of  Harris  Pond  Dam  was  designed 
in  1968  by  Metcalf  &  Eddy,  Engineers,  of  Boston,  MA. 
Microfilm  files  of  design  data  have  been  reviewed, 
but  no  computations  covering  the  hydrology  of  the 
drainage  basin  have  been  found.  It  was  determined 
that,  when  the  capacity  of  the  new  spillway 
was  being  considered,  the  designers  decided  to  adopt 
the  8,500  cfs  design  capacity  used  for  the  Mill  River 
conduit  as  appropriate  for  spillway  design.  Because 
such  criteria  as  rainfall-duration,  antecedent  saturation 
conditions  and  infiltration  losses  on  the  area,  lag 
times,  etc.  were  apparently  not  considered  in  design 
studies,  comparisons  between  the  design  procedure  and 
those  utilized  for  this  Phase  I  Report  cannot  be  made. 
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Harris  Pond  is  basically  a  low  surcharge-high  spillage 
project.  The  dam  is  a  rehabilitated  nineteenth  century 
earth  embankment  with  new  spillway  and  outlet  structures. 

b.  Design  Data 

Mo  design  data,  other  than  the  spillway  design 
capacity,  was  recovered. 

c.  Experience  Data 

As  noted  in  Section  1.3b,  the  maximum  recorded  flood, 
which  resulted  in  the  breaching  of  the  spillway  at  the 
original  dam,  occurred  in  August  1955.  Other  high  flow 
runoffs  occurred  in  1968,  but  records  of  runoff  magnitude 
were  not  retrieved. 

d.  Visual  Observations 

Mo  evidence  was  noted  to  indicate  possible  high  flows 
through  the  reservoir  and  in  the  downstream  channel 
since  the  reconstruction  of  the  dam  and  rechannelization 
downstream. 

e.  Test  Flood  Analysis 

1.  Drainage  Areas 

The  32.5  square  mile  basin  drainage  area  above 
Harris  Pond  Dam  was  divided  into  8  sub-areas 
for  the  hydrologic  analysis.  A  flood  hydrograph 
was  prepared  for  each  sub-area  and  flood  routings 
were  conducted  where  flows  passed  through  reservoirs 
sited  on  the  streams.  These  sub-areas  are  tabulated 
on  Sheet  D-2,  noting  location,  size  of  drainage 
area,  water  course  length  and  river  slope. 

2.  Reservoir  Areas  and  Capacities 

The  Harris  Pond  Reservoir  at  normal  storage  level 
impounds  about  1,050  acre-ft.  For  determining 
reservoir  surcharge  storage  capacity,  planimetered 
areas  were  taken  from  contours  delineated  on  the 
USGS  2,000  ft.  per  in.  quadrangle  sheets. 
Area-capacity  curves  for  Harris  Pond  are  shown  on 
Figure  3,  Sheet  D-6,  Appendix  D.  Computations 
for  the  area-capacities  are  shown  on  Sheet  D-7. 
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Storage  capacities  of  impoundments  above  Hopedale 
Reservoir  Dam  (Freedom  Street  Dam)  are  shown  on 
Sheet  D-8. 


For  determining  surcharge  storages  at  the  upstream 
reservoirs  for  use  in  flood  routings,  areas  were 
similarly  planimetered  and  storages  computed. 

North  Pond  areas  and  capacities  are  shown  on  Sheets 
D-9  and  D-ll,  Appendix  D;  Hopedale  Reservoir  areas 
and  capacities  are  shown  on  Sheets  D-12  and  D-13; 

Lake  Hiawatha  areas  and  capacities  are  shown  on 
Sheet  D-15. 

3.  Outflow  discharge  capacities 

For  use  in  the  flood  routings  of  the  inflows  through 
the  various  impoundments,  discharges  were  computed 
through  the  spillways  and  over  the  tops  of  the  dams 
on  the  several  installations  where  outflows  would  be 
considerably  retarded.  These  are  shown  for  North  Pond 
on  Sheets  D-10  and  D-ll;  for  Hopedale  Reservoir  on 
Sheets  D-13  and  D-14;  and  for  Lake  Hiawatha  on 
Sheet  D-15.  Spillway  and  dam  overtopping  capacities 
for  Harris  Pond  Dam  are  shown  on  Sheet  D-4 .  The 
discharge  and  surcharge  storage  capacities  for 
flood  routing  inputs  are  summarized  on  Sheet  D-16. 

4.  Test  Flood 

Harris  Pond  Dam  is  about  40  ft.  high  and  impounds 
about  2,850  acre-ft.  to  top  of  dam.  As  stated  in 
Section  1.2,  it  is  therefore  classified  as  intermediate 
in  size.  Because  of  downstream  conditions,  the 
hazard  potential  is  classified  as  high .  The 
Recommended  Guidelines  for  Safety  Inspection  of  Dams 
requires  that  for  hydraulic  evaluation  the  dam 
adequacy  be  tested  for  a  full  PMF. 

5.  Precipitation  Data 

Precipitation  data  was  obtained  from  Hydrometeorological 
Report  No.  33,  which  for  the  Woonsocket  area  in  Rhode 
Island  approximates  23.5  in.  of  6  hour  point  rainfall 
over  a  10  square  mile  area.  This  value  was  reduced 
by  12  percent  to  apply  to  a  32.5  square  mile  total 
area,  and  by  an  additional  17  percent  to  conform  to 
the  area  fit  reduction  criteria.  The  6  hour  rainfall 
was  distributed  into  '-j  hour  incremental  periods  as 
suggested  in  COE  Publication  EC  1110-2-1411.  Infiltra¬ 
tion  losses  of  1  in.  during  the  first  hour  and  0.2  in. 
during  each  succeeding  hour  were  assumed.  The  net 
rainfall  excesses  for  developing  the  runoff  hvdrographs 
are  shown  on  Sheet  D-17,  Appendix  D. 
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6.  Drainage  Basin  Criteria 

To  evaluate  the  sub-drainage  basin  characteristics 
for  the  lag  and  transport  times  required  to  develop 
the  sub-basin  hydrographs  and  upstream  reservoir 
outflow  patterns,  a  stream  profile  of  the  various 
water  courses  and  pondages  was  prepared  from  the 
USGS  quadrangle  sheets.  This  profile  is  shown  on 
Figure  4,  Sheet  D-18.  The  incremental  stream  lengths 
for  each  sub-drainage  basin  were  then  evaluated  for 
time  of  concentration,  lag  time  and  resulting  flow 
velocity.  The  resulting  values  are  recorded  on 
Sheets  D-19  and  D-20,  Appendix  D.  Times  of  concentration 
and  lag  times  were  selected  so  as  to  produce  a 
weighted  average  equivalent  flow  velocity  within  the 
various  sub-basin  streams  of  about  0.75  ft.  per  sec., 
and  a  transport  velocity  between  sub-basins  of  about 
1.2  ft.  per  sec. 

7.  Selected  Unitgraphs 

The  unitgraph  utilized  for  developing  the  various 
sub-basin  inflow  hydrographs  is  the  curvilinear 
adaptation  of  a  triangular  unitgraph,  shaped  as 
described  in  Design  of  Small  Dams.  These  unitgraphs 
for  the  variously  adopted  time-to-peak  values 
selected  for  the  differing  sub-basins  are  shown  on 
Sheets  D-21  and  D-22. 

As  a  check  on  the  validity  of  the  time-of-concentration 
velocity  values  selected  on  Sheets  D-19  and  D-20, 
different  cross  sections  and  the  average  slope  along 
the  reach  of  the  Mill  River  upstream  from  Forge  Pond 
were  measured  from  the  USGS  Quadrangle  sheets,  and  a 
composite  representative  cross  section  was  assumed. 

Based  on  an  n  value  of  0.10,  a  stage-velocity  and 
stage-discharge  relationship  was  computed  (see  Sheet 
D-23).  The  computed  velocity  values  varied  from 
about  1  to  2  ft.  per  second,  depending  on  river 
discharge.  The  values  used  for  determining  lag  and 
time-of-concentration,  being  lower  than  this,  thus 
appear  to  have  been  selected  on  the  conservative 
side. 

8.  Runoff  Hydrographs  and  Flood  Routings 

Runoff  hydrographs  were  prepared  for  each  of  the 
sub-areas  selected,  and  were  combined  to  form  the 
inflow  hydrograph  into  Harris  Pond  reservoir,  after 
the  appropriate  routings  through  North  Pond,  Hopedale 
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reservoir  and  Lake  Hiawatha.  This  combination  of  sub¬ 
hydrographs  is  plotted  on  Fig.  5,  Sheet  D-24,  to  represent 
the  PMF  inflow  for  routing  through  Harris  Pond  reservoir 
and  spillway.  The  maximum  PMF  inflow  is  17,500  cfs.  The 
resulting  flood  routing  through  Harris  Pond  reservoir 
shown  on  Figure  6,  Sheet  D-25,  indicates  a  maximum 
outflow  of  17,200  cfs  at  surcharge  storage  head 
elevation  175.9.  Of  this  discharge,  14,400  cfs 
would  be  released  through  the  spillway  and  2,900  cfs 
would  spill  over  the  right  end  of  the  dike  and  along 
the  mill  parking  lot  (see  plan  and  profile  on 
Figure  1,  Sheet  D-l).  For  this  flood,  approximately 
3,000  acre-ft.  of  the  runoff  would  be  spilled  over 
the  dike  and  right  abutment  during  a  duration  of 
20  hrs. 

In  the  event  that  the  dike  and  reservoir  rim  to  the 
right  were  to  be  raised  to  forestall  flows  around  the 
right  abutment,  the  reservoir  would  rise  to  about 
elevation  176.8,  with  the  total  outflow  of  about 
17,200  cfs  spilling  entirely  through  the  spillway. 

The  0.5  PMF  hydrograph  shows  a  peak  inflow  of  about 
8,750  cfs,  approximately  that  of  the  Standard  Project 
Flood  used  for  the  design  of  the  dam  and  spillway. 

This  hydrograph  is  shown  on  Fig.  7,  Sheet  D-26.  The 
reservoir  surcharge  level  resulting  from  a  routing 
of  this  flood  would  be  about  elevation  373.5,  which 
is  about  3.8  ft.  below  the  low  point  on  the  dam 
crest.  However,  the  end  of  the  right  dike  and 
reservoir  rim  to  the  right  would  be  overtopped  to 
a  maximum  of  about  1.3  ft. 

Downstream  Channel  Capacity 

As  noted  in  Section  I. 2d  and  3.1e,  the  Mill 
River  channel  downstream  from  Harris  Pond  Dam 
has  been  channelized  and  diked,  and  a  floodwav 
conduit  has  been  constructed  under  the  Social 
area  of  Woonsocket.  The  waterway  and  conduit  were 
designed  for  a  Standard  Project  Flood  capacity  of 
8,500  cfs.  Computed  on  Sheet  D-27  and  plotted  on 
Figure  8,  Sheet  D-28,  are  capacities  of  the  conduit 
for  differing  flood  stage  conditions  in  the  Blackstone 
River,  and  their  backwater  effect  on  headwater  level 
in  the  channel  upstream.  It  will  be  noted  that  an 
overtopping  of  the  dikes  above  the  conduit  would  occur 
whenever  outflows  from  Harris  Pond  Dam  exceeded  about 
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11,000  to  13,000  cfs,  depending  upon  the  stage  of 
flow  in  the  Blackstone  River  for  these  flows.  It 
is  thus  evident  that,  although  Harris  Pond  Dam  could 
accommodate  a  PMF  inflow  without  being  overtopped  if 
the  dike  was  raised  to  the  elevation  of  the  dam, 
the  downstream  channel  capacity  is  insufficient  to 
avoid  resultant  flooding  of  the  Social  area  of 
Woonsocket . 

10.  Spillway  Adequacy 

While  the  spillway  crest  has  sufficient  capacity 
to  discharge  up  to  18,500  cfs  with  reservoir  level 
to  the  low  point  of  the  dam's  crest,  it  appears 
that  the  spillway  chute  would  accommodate  less  than 

the  design  8,500  cfs.  outflow  before  its  walls 
would  be  overtopped. 

In  the  stepped  spillway  chute,  much  of  the  energy 
generated  in  the  total  drop  from  spillway  crest  to 
downstream  river  level  will  be  dissipated  at  each 
successive  floor  level  drop  in  the  chute.  Subcritical 
flows  downstream  from  the  jet  trajectory  at  each  drop 
will  prevail,  passing  through  critical  flow  only  at 
the  edges  of  the  drops.  Illustrated  on  Sheet  D-29 
is  a  graphic  representation  of  flow  conditions  as 
they  are  expected  to  prevail,  with  computations  of 
flow  depths  for  various  discharges  through  the  chute. 

It  will  be  noted  that,  disregarding  swell  owing  to 
air  entrainment  and  high  turbulences  from  boil  and 
wave  action  caused  by  dissipation  below  each  free 
falling  jet,  the  walls  would  be  expected  to  be 
overtopped  for  discharges  in  excess  of  about  8,000  cfs. 

A  condition  which  further  aggravates  flows  in  the 
chute  and  would  threaten  an  overtopping  of  the  side 
walls  is  the  sharp  convergence  of  the  chute  upstream 
from  the  first  step  below  the  crest.  This  convergence 
will  cause  impingement  and  high  waves,  which  will 
ride  up  and  overtop  the  walls.  Furthermore,  the 
absence  of  aeration  below  each  step  will  result  in 
subatmo spheric  pressure  under  the  overflowing  jets, 
causing  make-and-break  action  to  further  disturb 
the  flow  in  the  chute  and  threaten  an  overtopping 
of  the  walls.  Thus,  although  the  dam  itself  would 
not  be  overtopped  from  inflows  of  a  magnitude  up 
to  the  full  PMF  test  flood,  it  is  possible  that 
the  safety  of  the  dam  could  be  threatened  by  a 
washout  of  the  spillway  for  inflows  of  even  less 
than  a  0 . 5  PMF . 
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f.  Dam  Failure  Analysis 


Although  Harris  Dam  proper  would  not  be  overtopped  for 
a  PMF  test  flood,  even  with  a  flood  inflow  of  less 
than  a  0.5  PMF  event,  an  overtopping  of  the  right  end 
of  the  right  dike, and  of  the  reservoir  rim  beyond,  would 
occur.  As  illustrated  in  Section  5f,  failure  of 
the  spillway  at  a  flood  event  of  about  0.5  PMF  could 
threaten  a  breach  in  the  main  dam. 

As  noted  in  Para.  5.1e(6),  any  outflow  from  Harris  Pond 
reservoir  in  excess  of  about  11,000  to  13,000  cfs, 
either  from  normal  releases  without  failure  of  the 
structures  or  from  a  breach  failure,  will  overtop  the 
floodwav  channel  and  result  in  flooding  of  the  Social 
area  of  Woonsocket. 

Though  an  overtopping  of  the  dam  at  its  maximum  section 
near  the  center  of  the  dam,  or  at  its  left  end  where 
the  1955  breach  occurred,  is  not  indicated  for  floods 
up  to  a  full  PMF,  a  structural  failure  owing  to  piping 
or  sloughing  could  occur.  A  breach  from  that  cause  would 
be  similar  to  that  from  an  overtopping  and  the  "rule  of 
thumb"  criteria  suggested  in  the  MED  March  1978  Guidance 
Report  would  be  applicable,  except  that  the  reservoir  at 
such  a  time  would  not  be  higher  than  the  surcharge 
resulting  from  a  PMF  inflow.  A  reservoir  water  surface 
of  about  elevation  175  was  therefore  assumed  for  computing 
the  breach  outflow.  Computations  on  Sheet  D-30  show  an 
outflow  of  the  order  of  24,000  cfs. 

The  waterway  under  the  Privilege  Street  bridge  about 
700  ft.  below  the  dam  will  form  a  constriction  for 
high  outflows  from  Harris  Pond  reservoir.  Computed  on 
Sheet  D-31  and  plotted  on  Sheet  D-32  are  stage-discharges 
upstream  from  the  bridge,  assuming  the  river  bottom  at 
the  bridge  to  be  at  elevation  136. 

For  a  breach  outflow  from  the  dam  approaching  24,000  cfs. 
it  is  possible  for  the  water  level  upstream  from  the 
bridge  to  rise  to  between  elevation  157  and  163,  depending 
on  whether  the  bridge  would  remain  in  place  under  a 
flood  surge  onslaught.  Within  the  area  of  inundation 
are  a  five  story,  high-rise  apartment  building  whose 
base  level  is  at  about  elevation  148,  several  warehouse 
buildings  and  other  commercial  establishments. 
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The  rechannelized  river  floodway  dikes  and  flood  control 
conduit  below  the  dam  have  their  tops  at  elevation  142. 
Additionally,  the  valley  storage  in  the  reach  from 
Harris  Pond  Dam  to  the  upstream  end  of  the  conduit 
between  the  levee  dikes  is  not  large.  Thus,  a  large 
flood  surge  from  Harris  Pond  reservoir  would  prevail 
through  the  length  of  the  rechannelized  floodway,  and 
would  overtop  the  confining  dikes  when  discharges 
exceeded  about  10,000  to  12,000  cfs.  This  would  result 
in  flooding  of  the  Social  district  of  Woonsocket  to  a 
depth  of  at  least  10  ft.  This  is  a  densely  developed 
area  of  individual  homes,  high-rise  apartment  and 
office  buildings,  and  commercial  establishments. 

Delineated  on  Sheet  D-33,  in  Appendix  D,  are  the  areas 
which  could  be  flooded  by  a  breach  failure  of  the  dam 
(Quad  sheet  graphic). 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 

The  field  investigations  of  the  earth  embankment 
revealed  no  significant  displacements  or  distress 
which  would  warrant  the  preparation  of  slope  stability 
computations  based  on  assumed  soil  properties  and 
engineering  factors.  Data  available  on  the  engineering 
characteristics  of  the  dam  is  limited  to  the  new 
embankment  material  placed  during  reconstruction  of 
the  dam  in  1968.  The  reconstruction  incorporated  the 
original  embankment  which  was  reported  to  consist 
of  fine  to  coarse  sand  with  gravel.  The  modifications 
utilized  a  sloping  impervious  base  on  the  upstream 
side,  consisting  of  silty  sand  with  gravel  and  with 
pervious  filter  layers  and  riprap.  The  downstream 
slope  was  covered  with  pervious  fill  and  a  toe 
drainage  collection  system  was  added. 
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b.  Design  and  Construction  Data 

Design  plans  for  the  196 8  reconstruction  were  reviewed. 
However,  since  shear  strength  data  of  the  original 
embankment  material  and  foundation  were  not  available, 
a  detailed  stability  analysis  was  not  deemed  worthwhile. 
The  design  of  the  reconstructed  elements  appear 
generally  to  be  consistent  with  good  earth  dam  embankment 
design  practice.  However,  the  use  of  a  partial  cutoff 
to  bedrock  under  the  upstream  toe  and  the  observed 
seepage  indicate  that  periodic  inspections  are  necessary 
during  periods  of  high  reservoir  level,  and  at  least 
once  a  year,  to  monitor  the  quantity  and  clarity  of 
seepage  from  below  the  embankment. 

The  design  drawings  also  indicate  a  minimum  dimension 
of  3  ft.  of  impervious  material  at  the  junction  of  the 
cut-off  trench  and  impervious  upstream  section.  This 
value  is  considered  to  be  less  than  that  used  in 
present  day  design  practice.  The  actual  "as  built" 
minimum  thickness  is  not  known,  however. 

c.  Operating  Records 

There  are  no  formal  operating  records  for  this  dam. 
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d.  Post  Construction  Changes 

The  reconstruction  of  the  dam  accomplished  in  1968  would 
not  adversely  affect  the  stability.  The  results  of  the 
field  inspection  and  a  check  of  the  available  records 
produced  no  evidence  of  other  changes  which  might  impair 
stability. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and,  in 
accordance  with  recommended  Phase  I  guidelines,  does 
not  warrant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 

On  the  basis  of  the  Phase  I  visual  examination,  the  Harris 
Pond  Dam  appears  to  be  in  good  condition  and  functioning 

adequately.  The  spillway  capacity,  however,  is  not  adequate 
to  pass  the  test  flood  outflow.  This  study  indicates  that 
further  investigations  are  required  and  that  additional 
routine  maintenance  is  also  needed. 

There  is  some  seepage  along  the  downstream  toe  of  the  dam, 
particularly  in  the  area  between  the  outlet  structure  and 
the  spillway.  One  of  the  24  in.  dia.  outlet  control 
valves  is  unserviceable.  There  is  some  minor  erosion 
of  the  upstream  embankment  slope  adjacent  to  the.  spillway 
walls.  Brush  and  light  tree  growth  are  established  in 
the  outlet  channel,  and  there  is  some  light  brush  on  the 
upstream  slope  in  the  vicinity  of  the  spillway. 

b.  Adequacy  of  Information 

The  information  recovered  is  considered  adequate  for  the 
purpose  of  making  an  assessment  of  the  performance  of 
the  dam. 

c.  Urgency 

The  recommendations  and  remedial  measures  enumerated 
below  should  be  implemented  by  the  owner  within  one 
year  after  receipt  of  the  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation 

Additional  investigations  are  required  as  recommended 
in  Para.  7.2. 

7 . 2  Recommends t ions 


It  is  recommended  that  the  owner  should  retain  the  services 
of  a  competent  registered  professional  engineer  to  make 
investigations  and  studies  of  the  following,  and  if  proved 
necessary,  to  design  appropriate  remedial  works: 
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1.  Make  a  thorough  study  of  the  hydrology  of  the  drainage 
basin.  Review  the  situation  regarding  the  potential 
overtopping  of  the  dike  and  right  abutment,  and  deter¬ 
mine  whether  the  dike  should  be  raised  and  extended. 

2.  Review  the  spillway  flow  conditions  below  the  crest 
of  the  dam  through  the  converging  section  and  through 
the  chute  reach.  Study  the  feasibility  of  providing 
aeration  below  the  overflow  jets  at  each  drop  along 
the  chute. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures 

1.  Minor  erosion  of  the  upstream  embankment  slope 
adjacent  to  both  the  right  and  left  spillway 
walls  should  be  repaired.  Riprap  displaced  by 
trespassers  in  the  vicinity  of  the  fences  should  be 
replaced. 

2.  Brush  growth  on  the  upstream  slope  near  the  crest 
of  the  embankment  right  of  the  spillway  should  be 
removed  and  controlled  on  a  regular  basis. 

3.  Brush  and  light  tree  growth  in  the  outlet  channel 
should  be  removed. 

4.  Seepage  along  the  downstream  toe  of  the  embankment 
and  toe  drain  discharges  should  be  monitored  monthly 
during  periods  of  high  reservoir  level  and  at  least 
once  a  year,  for  changes  in  seepage  volume  and 
turbidity. 

5.  The  unserviceable  24  in.  dia.  outlet  valve  should 
be  repaired. 

6.  A  formal  surveillance  and  flood  warning  plan  should 
be  developed.  An  operational  procedure  to  be 
followed  in  the  event  of  an  emergency  should  also 
be  adopted. 

7.  Procedures  for  a  biennial  periodic  technical  inspection 
of  the  dam  and  appurtenant  works  should  be  instituted. 

7.4  Alternatives 


There  are  no  practical  alternatives  to  the  above  recommendations. 
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APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST 

l 

•  I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


VISUAL  INSPECTION 
PHASE  I 


Identification  No.  RI  03901  Name  of  Dam:  Harris  Pond  Dam 

Date  of  Inspection:  27  September  1978 

Weather:  Sunny,  clear  Temperature:  70°F  * 

Pool  Elevation  at  Time  of  Inspection:  167.5  MSL 
Tailwater  Elevation  at  Time  of  Inspection:  136  +  MSL 


INSPECTION  PERSONNEL 


Peter  B.  Dyson 
Carl  J.  Hoffman 
Thomas  C.  Chapter 
William  S.  Zoino 


Louis  Berger  & 

Louis  Berger  & 

Louis  Berger  & 

Goldberg  Zoino 
Assoc.,  Inc. 


Associates,  Inc. 
Associates,  Inc. 
Associates,  Inc. 
Dunnicliff  & 


Project  Manager 

Hydraulics , 
Structures 
Hydrology,  Soils 

Soils 


OWNER'S  REPRESENTATIVES 


Hedley  V.  Patterson 
Norman  Desjardins 


City  of  Woonsocket 
City  of  Woonsocket 


Division  Engineer 

Plant  Maintenance 
Mechanic 
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Outlet  structure  36"  0  C. I .  pipe  with  R.C.  headwall  in  good  condition. 


lontrol  gates  and  operating  machinery  None. 
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APPENDIX  B 
PLANS  &  RECORDS 


Drawings  pertinent  to  dam  safety  were  selected  from  files  of 
Woonsocket  Department  of  Public  Works: 

"Harris  Pond  Dam  Rehabilitation,  Pumping  Station, 

Raw  Water  Main  &  Appurtenant  Work, 

Contract  1967-1,  HUD  Project  No.  WS-1-40-0008 . " 
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Cifi  «f  tfOWMCm.  ffdMT  1RM* 


MOM  IS  P0«0  DOM  HNUailiVlOH 
ST«f  100,  Ml  Mff«  Mil* 
0*0  OMittCNOUt  k9M 

‘utlll  AND  OtJTIC  T 

Stc  Tions  AND  Of  TAILS 

IlMtfMU 


^>tate  of  Man b  anb  JStofcubent,  plantations 


DAMS  AND  RESERVOIRS 

Application  for  Approval 
of  Plans 


All  plans  submitted  :o  the 
DIVISION  OF  HARBORS  AND  RIVERS 
Chief  of  the  Division  of  Harbors  and  Rivers  are  required  by  Section  3-S-26,  of  the  General 

Laws  of  1956,  to  be  stamped  with  the  seal  c£  a 
xBtesiiotKK3u&dfcx  "Registered  Professional  Engineer" 

106  Veterans  Memorial  Building 
Providence,  R.  I  02903 
Dear  Sir: 

The  undersigned  respectfully  requests  the  approval  of  the  plans  and  specifications,  herewith  submitted, 
BOftStiflKCKMC 

for  the  of  a  dam  to  be  built  in  the  of . . . .W.Q.Q.flS .O.S . 

atcenDDHa 

C  O'ari.t.y.  J. .  ..Rh  C.le. . .  J.S.  laad. . on....Mili . river. 


(The  applicant  is  to  fill  in  the  following  items ) 

1.  The  drainage  area  at  this  dam  is . 39.:. 7. . square  miles. 

2.  The  spillway  capacrry  of  this  dam  at  maximum  discharge,  is . $5.9 .9.* . cubic  feet 

per  second. 

3.  Waste  gate  discharge,  under  freshet  conditions  is . f.Q.Q . cubic  feet  per  second. 

4.  The  estimated  greatest  freshet  flow  at  this  dam  is..... . 333.9.11 . cubic  feet  per 

second. 


*Basei  on  flood  routing  of 
Flood  for  the  Mill  River. 
**fstir.atei  flood  of  record 
Por.d  Daro  failure)  . 


Corps  of  Engineers'  Standard  Prcjec 
for  the  Mill  River (vitheut  1953  Har 


Plans  (;n  triplicate)  K/hOXZDt  showing  details  of  construction  and  locality,  and  specifications  of 
construction  of  the  proposed  work  must  accompany  this  petition.  Also  plan  of  property  involved  and 
proof  of  ownership. 

Owner's  signature  . 

Address . . 

Woonsocket x  Rhode  I sla nd  754-d^?0 

(See  other  side) 


/ 


1 


August  23* 


Hanry  I so,  Chief,  Division  of  Harbors  &  Elvers 
Public  Works 

John  7.  Kelly,  *  “  "  '  * 


ft#**  ^ 


Public  Yorks 


-.-v  . 

•4  ♦ 

:  v 

-  V-  ^  f 


Failure  «f  Dam  on  Hill  River  at  Woonsocket,  R,  I« 

j  Teaterday  I  visited  Harris  Pond  Dm  #73  at  Vfoo&eooket,  S,  I.  this '  earth  dm 
breached  and  the  pond  was  virtually  asrpty.  This  disaster  vas  caused  by  the  failure 
of-  the-  Spiadlsvilie  Daa  near  Hopedale,  Hass*,  about  seven  tails s  upatreasr  frost  Harris 
Pend  cil  the  Hill  Elver,  This  flood  of  water*  oc  caring  at  the  tiae  of  a  heavy  floe 
c eased  byhnrrlcsne  "Diane",  caused  the-,  water  in  Harris  Pond  to  top  the  trench  e»» 
banJcaenfc-  leading  to  the  Eorsabhoe  Phils  so-callad  and  to  erode  the  earth  embankments 
until  the  east  end  of  the  mein  dike  on  Harris  Pond  gave  away  and  left  a  breach  between 
100  and  200  feet  wide.  This  torrent  followed  the  course  of  the  Mill  Elver  and  washed 
out  bridges  on  Privilege  and  Scnool  Streets  directly  below.  There  was  a  low  dan  across 
the  Mill  River  some  distance  north  of  School  Street,  but  it  was  impossible  to  reach 
ttde  site  due  to  tangled  trees,  ate.  This  Daa  #75  a»7  have  been  washed  away.  Below 
School  Street,  another  earth  dan  at  Social  Pond  (Dan  f?2)  has  also  breached  for  a  60 
foot  width  aid  the  pond  emptied  into  the  Social  area  ef  Woonsocket*.  before  reach  lag 
j  the  Black  at  one  River,  There  were  heavy  deposits  of  sand  and  gravel  on  a any  areas  until 
•  he  Blackstone  River  vas  reached.-  In  fact  the-  entire  stream  bed  of  the  Hill  River  is 
filled  with  gravel  above  and  below  School  Street,  and  the  river  is  now  flowing  thru  a 
|  a  trench  to  the  weet  of  this  river  and  thence  into  Social  Pond. 

We  viewed  the  dams  across  the  Blackstaae  River  below  Woonsocket,  namely  Hsnvill* 

I  #59,  Albion  #60,  Ashton  J6l  and  all  seeced  to  be  carrying  the  flood  in  a  satisfactory 
manner,  Iflaor  floods  had  taken  place  at  each  location  mainly  due  to  overtopping  of 
twoeh  dikes i.'At  Haaville  a  weave-shed  across  the  river  and  foundations  under  part  of 
tbs  wall  had  been  washed  away  and  have  suffered  seriou3  damage. 

**  At  Pratt  Daa  #62  at  Lonsdale,,  the  flood  had  taken  out  a  section  of  the  railroad, 

breached  the  trench  to  Ho,  U  Hill,  and  washed  out  part  of  the  State  Highway  on  Lonsdale 

I  Avenue.  Considerable  damage  was  done  to  snail  industries  on  the  Blackstone  SLrsr 

below  this  daa,  . 

I  At  Pawtucket  the  water  i a  claimed  to  be  2^  fact  higher  than  any  previously  recorded 

I  flood,  flooded  basements  were  the  chief  casualties  in  Pawtucket, 

Apparently  it  was  the  breaking  of  the  dam  at  Hopedale,  Hass,  that  sent  a  flood  wavs 

I  down  the  Mill  River  on  top  of  an  already  flloded  condition.  This  wave  over-tased  the 
existing  earth  structures  at  the  various  locations  dam  stream  and  oaused  them  to  fail. 

I  It  can  be  readily  seen  that  a  large  factor  of  safety  will  be  required  whan  these 

I  st ruc-cures  are  rebuilt. 

I  About  30  pictures  were  taken  of  the  flood  conditions  seme  72  hours  after  the  peak 

of  the  flood. 


John  7.  Kelly 
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APPENDIX  C 


SELECTED  PHOTOGRAPHS 


KJc+  +0  Scole 


SCALE 

DATE 


HARRIS  POND  DAM 


Upstream  slope  of  dike  at  right  abutment. 


HARRIS  POND  DAM 


6.  Stilling  basin  from  right  side  of  downstream  channel. 
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8.  Downstream  channel  from  36  in.  dia.  outlet  pipe. 


*1* 


I  4 


HARRIS  POND  DAM 


10.  Downstream  channel  from  Route  114  bridge  looking  towards  spillway. 


Entrance  to  Mill  River  conduit  under  East  School  Street 


E.  School  St.  and  entrance  to  Mill  River  conduit  (center)  to 
Blackstone  River. 
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HYDRAULIC  COMPUTATIONS 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN  THE 
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